The helminths of 1,579 arctic foxes from St. Lawrence Island were investigated by standard methods. The foxes, obtained mainly during the winter from fur trappers, harbored 22 species of hel minths. Four of those were trematodes, viz., Maritrema afanassjewi Belopol'skaia, 1952, Orthosplanchnus pygmaeus Iurakhno, 1967, Plagiorchis elegans (Rudolphi, 1802 and Alaria marcianae (LaRue, 1917), each of which occurred in a single host. Two spe cies of cestodes, Diphyllobothrium dendriticum (Nitzsch, 1824) and Mesocestoides kirbyi Chandler, 1940, were uncommon (in 2.7 and 1.3 % of the foxes, respectively). Taenia polyacantha Leuckart, 1856 and Echinococcus multilocularis Leuckart, 1863 were pre sent in about 80 % of the foxes, and Taenia crassiceps (Zeder, 1800) in less than 10 %. The specimens of Taenia spp. from the autumn-winter sample were usually destrobilate. In about 2 % of the foxes, acanthocephalans of six species occurred. Four of those, of the genus Corynosoma Lühe, 1904, were common in marine mammals of the region; a fifth, Corynosoma clavatum Goss, 1940, has been reported previously only from marine birds of the Sou thern Hemisphere; and the sixth, Polymorphus cf. minutus (Goeze, 1782), has been found widely in waterfowl of the Northern Hemis phere. Of the nematodes, Sobolophyme baturini Petrov, 1930, Cylicospirura felineus (Chandler, 1925), and Physaloptera sp. were rare (with each in only one to three foxes). Trichinella nativa Boev et Britov, 1972 and Crenosoma vulpis (Dujardin, 1844) were uncommon (1.5 and 4 %, respectively). The nematodes most often present were Toxascaris leonina (von Linstow, 1902) (89 %) and Uncinaria stenocephala (Railliet, 1884) (40 %). Several of the rare to uncommon helminths probably were transported to the island by foxes immigrating from the adjacent continents via the pack ice.
The foxes prey on the four rodents, as well as on a wide variety of nesting birds in the summer, and they apparently store voles and birds in large quantities for use during the winter. Nonetheless, their primary source of food in winter is carrion, mainly consisting of beach-cast marine mammals and benthic invertebrates (Fay and Stephenson, 1989) .
The young foxes are born, in litters averaging about 10, in June and remain at the den throughout the summer. They become independent by October and reach adult size and sexual maturity by the following spring (Fay et al., manuscript) . The fox population fluctuates in size from year to year and frequently is depleted and/or augmented by exodus of foxes onto the pack ice and influx from the ice during the winter. Arctic foxes are well known as long distance travellers over both ice and land (Wrigley and Hatch, 1976; Eberhardt and Hanson, 1978; Garrott and Eberhardt, 1987) , so those reaching the island via the pack ice may come from both the Eurasian and North Ame rican continents. Such dispersing foxes also transport hel minths and microorganisms. For example, a female fox that was killed on « Ice Island T-3 », when it was in the Arctic Ocean about 900 km from shore (3 XII 66), har bored Echinococcus multilocularis and Taenia spp. that could only have been acquired on the continents or major islands. Also, the virus of rabies was isolated from its brain.
MATERIALS AND METHODS
Nearly all of the foxes examined were received as frozen car casses from which the pelt had been removed. These had been trapped by the residents of SLI from mid-November to mid-April each year. A few others were collected by us in other months. The trapped animals were shipped to the Arctic Health Research Center in Anchorage (in Fairbanks after 1966) , where they were stored frozen for up to three months before being autopsied. Each fox was processed primarily for investigation of its helminths. We also took standard measurements, preserved the skull, and exa mined the reproductive organs and gastric contents, as reported elsewhere (Fay and Stephenson, 1989; Fay et ai, manuscript) .
Each fox was assigned an accession number, and all data per taining to the animal and materials preserved from it were recorded in reference to that number. Date of death and locality were recorded at time of capture; other information was added as the examinations progressed. In the laboratory, each carcass was allowed to thaw overnight (about 15 hr) at a temperature of 15° C. After the morphometric data were recorded, the skull was removed and cleaned for use in age-determination. The body cavities were opened, the viscera removed, and each organ was examined sepa rately. The lungs were palpated and examined for external lesions, after which the trachea, bronchi, and bronchioles (as small as 2-3 mm in diameter) were opened with scissors and searched for lungworms. A 2-to 3-gram sample of diaphragm was obtained for examination (press-method) for larvae of Trichinella. After external examination, the liver was sliced in several places and the cut surfaces examined as well. The stomach also was exa mined externally, then opened and the contents cleaned and pre served for identification of food-items and collection of any nema todes. The intestine was opened full-length with scissors, the contents stripped by means of pressure between thumb and fore finger (to dislodge any attached helminths), and the mucosal sur face was inspected. The intestinal contents were rinsed in several changes of tapwater, after which all helminths were isolated and fixed in a 10 % solution of formalin and stored until removed for identification.
Identification of species of Taenia was based on shape of the rostellar hooks (Rausch, 1952 (Rausch, b, 1959 Schiller, 1953) . Specimens lacking hooks (and destrobilate as well) were recorded as « uni dentified ».
The helminths from most of the foxes were counted, except that counting usually was not attempted for E. multilocularis because of its large numbers. The relative size of populations of that cestode was assessed, however, in a subjective way as low or light (« L »), medium (« M »), and heavy or severe infec tions (« H »). Actual ranges of numbers in those categories were determined by direct counts and from aliquots drawn from a nonselected subsample of foxes.
Finally, the age of each fox was determined from dental cha racters, as described elsewhere (Fay et ai, manuscript) .
Statistical handling of the summarized data was mainly by means of the 2-sample t-est and the Chi-squared 2 x 2 table, applying Yates correction where appropriate for small samples.
RESULTS
We examined 1,579 arctic foxes from SLI. Most of the animals were taken during the prescribed annual trapping season, mid-November to mid-April; the majority was obtained during December. Twenty-one (1 %) of the foxes had no helminths. From the remaining 1,558 animals, hel minths of 22 species were recorded in various combina tions. Date of death of the host is indicated below in paren theses for the uncommon species of helminths.
I. Trematoda
Trematodes representing four species were found in just four of the foxes. Plagiorchis elegans (Rudolphi, 1802) (syn. P. massino Petrov et Tikhonov, 1927) . One fox (XII 52) harbored a single specimen. This trematode, morphologically quite variable, occurs widely in birds and mammals in the Holarctic but appears to be generally uncommon in carni vores. An unusually high prevalence (45 %), however, has been reported from arctic foxes in Greenland (Rausch et al , 1983) . We collected a specimen of P. elegans also in a dog at Gambell, SLI (31 XII 51). In the Chaunsk Lowlands of Chukotka, metacercariae have been found in chironomids (Chironomus sp.) by Orlovskaia and Kontrimavichus (1975 T. polyacantha was present about ten times more often than was T. crassiceps (85 % versus 7 % in 1,200 foxes) and occurred in larger numbers as well (X ± SD = 34.2 ± 53.99 cestodes for 1,019 populations of T. polyacantha versus 19.7 ± 44.97 cestodes for 87 populations of T. cras siceps; t = 2.834, p < 0.025). The specimens of both spe cies were usually destrobilate in winter-caught foxes (i. e., in 674 of 779 infected animals in December); fully deve loped strobilae were common in the foxes only in summer and autumn (8 of 15 in August to November) (X2 (1 ) = 20.02, p < 0.001). We judged that destrobilation took place in autumn, perhaps as a consequence of the shift in the foxes' diet at that time, from living prey to mainly carrion (Fay and Stephenson, 1989 ). Echinococcus multilocularis Leuckart, 1863 (syn. Echi nococcus sibiricensis  Alveococcus multilocularis (Leuckart, 1863) Abuladze, 1964) . This cestode occurred nearly as commonly as Taenia spp. and in much greater numbers. The overall mean rate of infection was about 77 % in the 1,579 foxes, but prevalences ranged upward to ca. 100 % seasonally (Fay and Rausch, 1966) . Numbers per infected host ranged from one to more than 180,000 cestodes in the 138 animals for which entire popu lations were counted.
Maritrema afanassjewi

T. polyacantha and T. crassiceps
We 3 %) . Of the 13 foxes for which num bers of strobilae were recorded, nine harbored one or two, and four contained 19, 21, 68 and 130. The cestodes pos sibly had been acquired locally, although we never found tetrathyridia in any of several thousand potential mamma lian and avian hosts that we examined on the island. Bessonov (1972, p. 60) reported that 15 % were infected. Petrov, 1930 (Chandler, 1925) . Three foxes in our sample contained nematodes of the genus Cylicospi rura Vevers, 1922 (4 XII 58, 4 II 59, and 9 X 61) . The first of those specimens was identified as C. felineus (USNM Table II . -Summary of variation in infection rates between young of the year and adults and between sexes of foxes  for the nine most common genera of helminths, with notation (*) of significant difference (p < 0.05 The prevalence of U. stenocephala on the island was high, relative to records elsewhere. Ovsiukova (1967) found 26 % of 178 foxes infected in Chukotka, and Gubanov (1964) found it in only 4 % of 169 in Iakutiia. Only one (3 %) of 38 arctic foxes from northwestern Greenland harbored this nematode (Rausch et al., 1983) .
Only Mesocestoides kirbyi
Sobolophyme baturini
Cylicospirura felineus
We analyzed our data for any evidence of influence of sex or age of the host on infection-rates and found that three out of the nine most abundant helminths occurred more often in the young foxes than in the adults, but the reverse was true for two others (table II) . Our data tend to support the conclusion of Shiliaeva (1968) , who pointed out that the young foxes apparently are more susceptible than adults to infection by many of the helminths, implying that a degree of immunity is acquired with age. For the few species that have great longevity, however, such as Crenosoma vulpis and Trichinella nativa, the proportion of foxes infected tends to increase with host-age.
The sex of the hosts appeared to have no consistent influence on infection-rate for the same nine genera of hel minths. Although the observed difference between sexes in the case of Echinococcus tested as significant, that pro bably was an error of sampling, since it was not reflected in the rates for the other cestodes that would have been acquired by ingestion of arvicoline rodents.
DISCUSSION
Among the 22 species of helminths recorded from arctic foxes on the island, digeneans were poorly represented. Their relative scarcity might be attributable to at least three factors : 1) a low diversity of freshwater snails, of which we found only one species **, Succinea strigata Pfeiffer, generally common on wet tundra; 2) scarcity of certain marine invertebrates such as hermit crabs, Pagurus spp., because of the character of the island's shores; and 3) the small numbers of foxes examined during the warm months of the year, when trematodes might be more readily acquired.
Our findings on some of the other islands in the Bering Sea led us to expect several additional species of trema todes in foxes on SLI, but none of the following was recorded. Microphallus pirum (Afanas'ev, 1941), described from the arctic fox on the Commander Islands, has an extensive distribution in the North Pacific region ; it was present in foxes on Amchitka Island (Aleutian Islands), and was abundant there in the sea otter, Enhydra lutris (Linnaeus) (Rausch, 1953 b) Gubanov, 1953 , described from marine birds in the Kuril Islands, ** On 12 VI 90 one of us (RLR) found snails of another spe cies, Physella (Costatella) i. integra (Haldeman, 1841) 
